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have to be calculated for certain suitable and equidistant in¬ 
tervals of time. Knowing the hourly movements of the moon 
in right ascension and polar distance for the same instants from 
the almanack, and the elements of the phenomena, whether it 
be eclipse or occultation, the tracing of the positions of the bodies 
may be proceeded with. The plane of the drawing is supposed 
to represent that plane which is at right angles to the line join¬ 
ing the centre of the moon and the observer, at any one of the 
chosen instants near the time of conjunction of the two bodies. 
On this plane the successive projected true and apparent positions 
of the two bodies, sun and moon, or moon and star, are con¬ 
sidered. The line passing through the centres of the moon in 
her different positions will thus represent the apparent lunar 
orbit, and if in addition we know the position at the moment 
of true conjunction of the two bodies, occupied by the centre of 
the sun or star, according as we are dealing with an eclipse or 
occultation, it will be easy to find the positions of the centres 
at the moments of contact, or of immersion and emersion, and 
also the times. 

The calculation of the elements necessary for making the 
drawing would have for its aim the determination of the co¬ 
ordinates of the points of the apparent orbit occupied by the 
centre of the moon. This work is here rendered very easy by using 
the series of tables which have been prepared for reducing the 
calculation to a minimum. As an illustration showing the method 
of procedure, Mr. Cruls gives two complete worked-out cases, 
one of the eclipse of the sun at Rio de Janeiro April i6, 1893, 
and another of tjhe occultation of a Virginison March 22, 1894, 
at Greenwich. The accuracy of this graphical method may be 
gauged from the observed minus calculated values obtained in 
the two cases just mentioned. 

m. 

Eclipse of the f 1st contact ... -2-4 1 Observed-Calculated. 

sun (2nd ,, ... -0-3) 

Occultation of f Disappearance + 0’81 Nautical Almanac — 

a Virginis \ Reappearance +1*2/ Graphical Method. 


PENDULUM OBSERVATIONS IN GERMANY. 

T is a well-known fact that, at different places on the earth’s 
surface and at the same sea-level, pendulums change their 
rates of swing. The numerous observations of von Sterneck, made 
in the region of the Alps, suggested that such deviations from 
the normal might be, and were most probably, explained on the 
supposition of unequal distributions of the masses in the 
neighbourhood—that is, either inside the mountains or in the 
earth’s crust itself. Such observations as these indicated that i 
good work might be done in this direction, and in consequence 
measurements were made on Mont Blanc, while in other 
directions observations were being organised by the scientific 
societies in Vienna, Mlinchen, Leipzig, and Gottingen. The 
gravity determinations on Mount Blanc were made at the new 
observatory, and M. Jannsen informs us that besides those 
made in Chamounix in the previous summer, and on the Grands 
Mulets {3050 metres elevation), by M. Bigourdan, an effort will 
be made to continue them this summer on the summit itself. 
The results which have been obtained up to the present are as 
yet unpublished. A region which appeared full of interest for 
investigating the different rates of swinging pendulums is that 
in the region of Gottingen and the Harz Mountains. Prof, von 
Konen singled out what he thought were the three most suitable 
spots on account of their different geological conditions for such 
investigations, and observations at these stations were all compared 
with those made at Gottingen, this being the chief observing 
station on account of the observatory. It is true that the 
instrument employed in these determinations was far too rough 
for accurate and reliable measurements, it being the one which 
Dr. von Drygalski had previously used on his Greenland j 
expedition, and with which Sterneck made his first experiments. 
The actual observations were made by Prof. Wilhelm Schur and 
Dr. Grossmann, and the results were communicated to the 
Nachrichten der K. G. der IViss. Gott ., Heft 2, 1895. These 
may be summed up as follows. In the cases of the two 
stations at Griinenplan and Teichmiihle, the very small differences 
when compared with Gottingen may be neglected when the kind 
of instrument employed be taken into consideration. The 
difference for the station Sack, on the other hand, was com¬ 
paratively large, the numbers being— 

For Griinenplan Sack Teichmiihle 

- Q-OOOI8 ... - 0*0O08l ... - 0*00028 
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The conclusion drawn by Prof, von Konen from this some¬ 
what rough determination was that the diminution in the intensity 
of gravity for the station Sack might possibly be due to the 
present condition of the positions of the underlying superposed 
strata (Schichtentiberschiebung). 

Since the above determinations were made, the same ground 
has been covered, in September and October last, by Herr 
Haasemann, who, at the request of Geheimrath Iielmert, under¬ 
took to make a series of measurements at the same observing 
stations as used by Prof. Schur. In this new investigation the 
instruments employed were more accurate and of later design, 
so that the results may be looked upon as more trustworthy and 
accurate. Limiting ourselves to giving the actual numerical 
results, the differences for the three stations when compared as 
before with Gottingen were—• 

For Griinenplan Sack Teichmiihle 

+ 0*00007 ••• -0*00003 ••• - 0*00011 

Comparing these figures with those obtained by Prof. Schur, the 
large difference for Sack entirely disappears. This indicates 
that at these places the determinations of the rates of the 
pendulums give no trace of any variation in the intensity of 
gravity, or at ieast of any variation which is capable of being 
detected by the apparatus employed. D. 


PETROLEUM LAMP ACCIDENTS. 

'T'HE report of Mr. Alfred Spencer, chief officer of the Public 

A Control Department of the London County Council, as to 
the causes of petroleum lamp accidents, and as to the measures 
necessary for preventing them, which has just been issued, is an 
important document. The number of accidents due to the use 
of cheap and unsafe petroleum lamps has assumed alarming pro¬ 
portions within the past few years, that the means by which the 
accidents can be prevented cannot be too prominently or too 
frequently brought before the public. Mr. Spencer has made a 
thorough investigation with numerous lamps and stoves in which 
petroleum is used, in order to determine the conditions of safety. 
The results of his experiments lead him to conclude that raising 
the flash-point fixed by the Petroleum Acts would not alone be 
effectual in preventing lamp accidents, as this would not prevent 
the sale and use for illuminating purposes of oil below that 
flash-point. He remarks, however, that the prohibition of the 
retail sale, and the prevention of the use for illuminating purposes 
of mineral oil below a flashing-point sufficiently high to prevent 
all lamp accidents, would be effectual if it were practicable. The 
prohibition by statute of the sale of unsafe lamps would be another 
means of putting an end to lamp accidents, as both experience 
and experiment have proved that mineral oils, such as are now in 
common use, can be safely burnt in properly constructed lamps. 
The difficulties in the way of prohibiting the sale of unsafe oil 
are far greater than would be met in regulating the construction 
and sale of safe lamps ; therefore Mr. Spencer suggests that the 
latter is the means of safety which should be enforced by order 
of the Secretary of State. His suggestions for the safe con¬ 
struction and proper management of lamps, revised in the light 
of recent experiments, are as follows : — 

Construction. 

(1) The oil reservoir should be of strong metal, properly 
folded and soldered at the joint, and should not be of china, 
glass, or other fragile material. 

(2) There should be no opening between the reservoir and the 
burner, other than through the tube which holds the wick ; and 
this tube should be extended to within ^ in. of the bottom of the 
reservoir, and should have no opening into the reservoir except 
at its base. 

(3) The burner should be securely attached to the reservoir, 
preferably by means of a strong and well-made screw attach¬ 
ment. 

(4) There should be no openings through which oil could flow 
from the reservoir should the lamp be upset. 

(5) Every table lamp should have a broad and heavy base, to 
which the reservoir should be strongly attached. 

Wicks. 

(6) Wicks should be soft, and not tightly plaited, and should 
quite fill the wick-tube without having to be squeezed into it. 

(7) Wicks should be frequently renewed, and before being put 
into lamps should be dried at a fire and then immediately soaked 
with oil. 
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Management. 

(8) The reservoir should be filled with oil before the lamp 
is lit. 

(9) The lamp should be kept thoroughly clean, all oil should 
be carefully wiped off, and all charred wick and dirt removed 
before lighting. 

(10) When first lit the wick should be partially turned down, 
and then gradually raised. 

(11) The wick should not be left turned down, as there is then 
a greater liability to explosion in lamps of unsafe construction. 

(12) Lamps which have no extinguishing apparatus should be 
put out as follows:—The wick should be turned down until 
there is only a small flickering flame, and a sharp puff of breath 
should then be sent across the top of the chimney, but not 
down it. 

(13) Cans or bottles used for oil should be free from water 
and dirt, and should be kept thoroughly closed. 

Note .—These suggestions apply to ordinary petroleum or 
paraffin lamps such as are generally used, and not to benzoline 
or spirit lamps. 


FORTHCOMING SCIENTIFIC BOOKS. 
print below a list of books on science promised for 
publication during the spring season :— 

Messrs. Swan Sonnenschein and Co., Limited, announce:— 
Analytic Psychology, by G. F. Stout, 2 vols. ; Outlines of Logic 
and Metaphysics, by Johann Eduard Erdmann, translated from 
the fourth German edition, with a prefatory essay, by Dr. B. C. 
Burt; An Introduction to the Study of Philosophy, by Prof. 
Oswald Ktilpe, translated under the supervision of Prof. E. B. 
Titchener; Text-book of Palaeontology for Zoological Students, 
by Theodore T. Groom, fully illustrated ; The Indian Calendar, 
with Tables for the Conversion of Hindu and Muhammedan into 
A. I), dates and vice versd , by Robert Sewell, with Tables of 
Eclipses visible in India, by Dr. Robert Schram ; Practical Plant 
Physiology, by Prof. Wilhelm Detmer, translated by S. A. Moor ; 
Introduction to the Study of Organic Chemistry, by J. Wade; 
Fishes, by the Rev. H. A. Macpherson ; Mammalia, by the Rev. 
H. A. Macpherson ; Birds’ Eggs and Nests, by W. C. J. Rusk in 
Butterfield ; Mosses, by J. E. Bagnall, fourth edition ; The 
Dynamo, how Made and how Used, by S. R. Bottone, ninth 
edition ; Geometry for Kindergarten Students, by Adeline 
Pullar, 499 illustrations. 

Messrs. Cassell and Co., Limited, give notice of Cottage 
Gardening, Poultry, Bees, Allotments, Food, House, Window 
and Town Gardens, edited by W. Robinson, fully illustrated 
and containing coloured plates, half-yearly volume; new 
volumes of the ‘'Century Science” Series, edited by Sir 
Henry Roscoe, F.R.S. Sir Humphrey Davy, by T. E. 
Thorpe, F.R.S. ; J. Clerk Maxwell and Modern Physics, by 
R. T. Glazebrook, F.R.S. ; Birds’ Nests, Eggs, and Egg 
Collecting, by R. Kearton, illustrated ; Lessons in Carpentry 
Workshop Practice, by Charles F; Mitchell, new' and revised 
edition ; Cassell’s Gazetteer of Great Britain and Ireland, with 
numerous illustrations and maps in colours, vol. iii. ; The 
Countries of the World, by Dr. Robert Brown, profusely 
illustrated, vol. ii. of the cheap edition ; The World of Wonders, 
illustrated, vol. i. of the cheap edition; Science for All, 
illustrated ; Cassell’s Concise Cyclopaedia, illustrated. 

Messrs. Macmillan and Co., Limited, will publish Miscellaneous 
Papers by Heinrich Hertz, w'ith an introduction by Prof. Philipp 
Lenard, authorised English translation by D. E. Jones and G. 
A. Scholt; Studies in the Art Anatomy of Animals, being a 
brief analysis of the visible forms of the more familiar mammals 
and birds, designed for the use of sculptors, painters, illustrators, 
naturalists, and taxidermists, by Ernest E. Thompson; Text¬ 
book of Comparative Anatomy, by Dr. Arnold Lang, translated 
into English by Henry M. Bernard and Matilda Bernard, part 
ii. ; Macmillan’s Geography Readers, book v., Europe, book vi., 
the Colonies of Great Britain, illustrated; A System of Medi¬ 
cine, by many writers, edited by Thomas Clifford Allbutt, 
F.R.S. ; Domestic Science Readers, by Vincent T. Murche, 
for standards i.-vi. ; Science Class Books :—Physics for Medical 
Students, by Alfred Daniell; the Scenery of Switzerland, by Sir 
John Lubbock, Bart., F.R.S. ; a Dictionary of Chemical Solu¬ 
bilities, Inorganic, by Dr. Arthur Messenger Comey; the 
Theory of Sound, by Lord Rayleigh, F.R.S., vol. ii., second 
edition, revised and enlarged. 
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The Cambridge University Press has in preparation r— 
The Collected Mathematical Papers of the late Arthur 
Cayley, F. R S., to be completed in thirteen volumes, vol. ix. ; 
An Introductory Treatise on the Lunar Theory, by Prof. 

E. W. Brown ; The Scientific Papers of John Couch Adams, 

F. R.S., vol. i., edited by Dr. William Grylls Adams, 
F.R.S.; A Treatise on Abel’s Theorem, by H. F. Baker; 
Cambridge Natural Science Manuals, Biological Series, general 
editor, A. E. Shipley; Elementary Palaeontology, Invertebrate, 
by II. Woods, new edition ; A Manual of the Phanerogams 
and Ferns, Morphology, Natural History and Classification, 
alphabetically arranged byj. C. Willis ; Physical Series, general 
editor, R. T. Glazebrook, F.R.S. ; Electricity and Magnetism, 
by R. T. Glazebrook, F.R.S.; Cambridge Geographical Series, 
general editor, Dr. F. H. H. Guillemard ; Geographical Distri¬ 
bution of Mammals, by R. Lydekker, F.R.S. 

Mr. W. B. Clive (University Correspondence College Press) an¬ 
nounces :—A Manual of Psychology, by G. F. Stout; A Manual of 
Logic, by J. Welton, complete in 2 volumes, vol. i., 2nd edition ; 
Questions on Welton’s Logic, with Illustrative Examples, by 
H. Holman, Key to Holman’s" Questions on Welton’s Logic”; 
A Primer of Logic, by J. Welton; Euclid, Books i.-iv., by 
Rupert Deakin; Deductions in Euclid, by T. W. Edmond¬ 
son and J. Briggs; Geometrical Conic Sections, Co ordinate 
Geometry, part ii , A Higher Text-book of Dynamics, A 
Higher Text-book of Hydrostatics, each by Dr. G. H Bryan, 
F.R.S. ; Key to the Elementary Mechanics of William Briggs 
and G. H. Bryan, F.R.S. ; The Tutorial Trigonometry, An 
Intermediate Text-book of Statics, An Intermediate Text-book 
of Dynamics, The Tutorial Algebra, each by William Briggs 
and Dr. G. H. Bryan, F.R S. ; The Properties of Matter, an 
Introduction to the Tutorial Physics, by E. Catchpool; In¬ 
organic Chemistry, First -Stage; A Synopsis of Non-Metallic 
(Inorganic) Chemistry, by William Briggs, 4th edition, revised 
by W. Hurtley; A Synopsis of Metallic Chemistry, by W. 
Hurtley ; The Tutorial Chemistry, by Dr. G. H. Bailey ; part i. 
Non-metals ; part ii. Metals ; Magnetism and Electricity, First 
Stage ; Sound, Light and Heat, First Stage, by John Don. 

Messrs. Crosby Lockwood and Son's announcements are:— 
Light Railways for the United Kingdom, India, and the 
Colonies ; a Practical Handbook on their Construction, 
Equipment, &.C., by J. C. Mackay; Nitro-Explosives : a 
Practical Treatise on their Manufacture, Properties, and 
Analysis, by P. Gerald Sanford ; Colliery Working and 
Management; comprising the Duties of a Colliery Manager, 
and the Different Systems of working Coal Seams, by H. F. 
Bulman and R. A. S. Redmayne; The Detection and Estimation 
of Inflammable Gas and Vapour in the Air, by Prof. Frank 
Clowes, with a chapter on the Detection of Inflammable 
Petroleum-Vapour, by Boverton Redwood; Handy General 
Earthwork Tables, by J. H. .Watson Buck ; a fourth edition of 
F. W. Simms’s Practical Tunnelling, revised and greatly 
extended, with additional chapters illustrating recent practice, 
by D. K. Clark ; and a new edition of Warn’s The Sheet 
Metal Worker’s Instructor, rewritten and greatly extended by 
J. G. Horner. 

Mr. John C. Nimmo promises The Flora of the Alps, being a 
description of all the species of flowering plants indigenous to 
Switzerland, and of the Alpine species of the adjacent mountain 
districts of France, Italy, and Austria, including the Pyrenees, 
by Alfred W. Bennett, with 120 coloured plates, 2 vols. ; A 
Natural History of British Moths, by the Rev. F. O. Morris, 
fourth edition, with an introduction by Dr. W. Egmont Kirby, and 
132 plates coloured by hand, 1933 figures of moths ; A History 
of British Birds, by the Rev. F. O. Morris, in 36 monthly 
parts, vol. ii., containing 7-12, with 69 plates coloured by- 
hand* 

Messrs. Sampson Low, Marston, and Co., Limited, are pre¬ 
paring :—Text-book of Zoology, by Dr. J. E. V. Boas, translated 
by J. VV. Kirkaldy and E. C. Pollard, illustrated ; Short Studies 
in Physical Science, by Vaughan Cornish, with fourplates ; Hand¬ 
book of Arctic Discoveries, by General A. W. Greely, with 
portrait and maps ; The Land of an African Sultan, Travels in 
Morocco, by Walter B. Harris; The Wild North Land, by 
General Sir W. F. Butler ; Textile Calculators, by E. A. Posselt; 
Health and Condition in the Active and the Sedentary, by N. 
E. Yorke-Davies, third edition, revised and enlarged. 

Messrs. A. and C. Black promise Artistic and Scientific Taxi¬ 
dermy and Modelling, by Montagu Browne; Text-book of 
General Pathology and Pathological Anatomy, by Prof. Thoma, 
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